PO-1009: VMAT planning approach to avoid superficial underdosage for accelerated partial breast irradiation  by Zucconi, F. et al.
ESTRO 35  2016                                                                                                                                                  S489 
________________________________________________________________________________ 
 
 
Conclusion: We registered an higher PTV dose coverage 
between MRIdian’s and the RapidArc and IMRT plans for 
cervical cancer, with a HI advantage for the PTV1. 
Differences were described for OaRs, especially for low dose 
areas (V5 Body). The MRIdian’s planning platform showed to 
be user friendly and allowed to reach dosimetrical goals 
comparable to RapidArc and IMRT gold standards. The 
evaluation of a possible reduction in PTV margins and a 
proper target coverage by MRI based gating will be analyzed 
when the system will become operative. 
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Purpose or Objective: Accelerated Partial Breast Irradiation 
(APBI) is a RT approach that treats only the lumpectomy bed 
plus a margin, rather than the whole breast. The dose 
fluence outside the breast contour to account for breathing 
and residual motions can be manually increased with 
RapidArc/VMAT. At this aim, a 10 mm virtual expansion of 
the breast with soft-tissue equivalent HU is usually applied to 
the CT series (CT_E) and the optimization is performed on 
the APBI target expanded along the anterior/lateral 
directions. However, the dose recalculated on the original CT 
series (CT_O) could underdose the superficial target volume. 
In this study, a simple technical strategy to increase the 
target superficial dose is presented. 
 
Material and Methods: Ten patients treated by APBI were 
randomly selected from the internal database (41 patients 
since 06/14). PTV_O was defined on CT_O as the tumor bed + 
1-2cm, cropping it of 5 mm to the body. Dose prescription 
was 30 Gy in 5 fractions. Plans were normalized to PTV_O 
mean dose. PTV_E was defined on CT_E, expanding PTV_O of 
10 mm in anterior/lateral directions. PTV_E was subdivided 
in three parts: PTV_EI (PTV_E cropped of 7 mm from the 
CT_O body - internal), PTV_ES (PTV_E cropped 5-7 mm - 
superficial), PTV_EE (PTV_E minus PTV_EI and PTV_ES - 
external). Two plans were optimized on the CT_E: (i) 
prescribing the same dose to the three PTVs, (ii) PTV_EI = 30 
Gy, PTV_ES = 32 Gy, PTV_EE = 33 Gy. Final dose calculations 
for the two optimizations were performed on the CT_O. Plan 
objectives were: D98% (dose received by 98% of the target 
volume) > 95% and D2% < 107% for PTV, minimizing the 
homogeneity index (HI=D2%-D98%); V15Gy (volume of the 
organ receiving 15Gy) < 50% for breast minus PTV; V10Gy < 
20% for ipsilateral lung; V5Gy < 10% for controlateral lung; 
V3-5Gy < 10% for heart, Dmax < 1-2 Gy for controlateral 
breast. Plans were compared in terms of dosimetric plan 
objectives findings. 
 
Results: Figure 1 shows the different dose distribution for the 
two optimizations on the CT_O and CT_E. Opposite dose 
distributions outputs were obtained on the two CT series. On 
the CT_E, D98%, D2%, and HI were favorable to the (i) 
(respectively, 94.9% vs 94.5%, 103.7% vs 105.9%, 8.8% vs 
11.5%). On the CT_O, D98%, D2%, and HI were favorable to 
the (ii) (respectively, 92.3% vs 94.2%, 104.3% vs 104.2%, 
12.1% vs 10.1%). In particular, the superficial volume (i.e. 
PTV_ES) was the region of highest underdosage (D98%= 85.4 ± 
3.3% for the first approach). Regarding the OAR, minimal 
changes were found between the two approaches. 
 
Conclusion: A virtual overdosage on the superficial part of 
the APBI target is required to account for involuntary 
motions. A simple procedure was showed to fully cover the 
target. 
 
Poster: RTT track: Head and neck reduction of margins and 
side effect  
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Purpose or Objective: Aim of this study was to determine 
the magnitude of discrepancies between radiation oncologists 
and radiation therapists to define a partial delegation of 
verification when 2-D orthogonal Kilovoltage (Kv) images are 
evaluated for daily set-up verification in head and neck 
cancer patients. 
 
Material and Methods: Daily on-line kV-images of patients 
with head and neck cancer were evaluated for set-up 
verification both on-line by one of 7 radiation therapists 
(RTT) with adequate training, and off-line by a radiation 
oncologist (RO). All patients were treated by volumetric-
modulated arc therapy (VMAT), by a LINAC 6 MV photon beam 
equipped with Millenium 120 MLC and on-board imaging 
system (VARIAN Medical System). Manual bone anatomy 
matching was used to determine translational displacements 
in all three axes (x, y, z) and discrepancies between RTT and 
RO were calculated. The concordance of decisions between 
RTT and RO were calculated, in particular for differences 
inferior, equal and superior to 3 mm. Results are presented 
as mean values, population systematic (Σ) and random (σ) 
errors. ANOVA test was used to test differences between 
groups. SPSS software was used for the statistical analysis. 
 
Results: In this analysis 33 consecutive patients treated from 
March to September 2015 were included. Nine hundred ten 
(910) kV images were obtained and 2730 measures were 
made by the RO and RTT. A total agreement between RO and 
RTT was observed in 12.2% of cases. An inter-observer 
discrepancy of ±3mm or less and ±4 mm or less on at least 
one direction was recorded respectively in 98.4% and 99.3% 
